I. INTRODUCTION
Efficient inspection of airline baggage and cargo containers is critical to homeland security.
The majority of inspection systems installed today uses X-rays or gamma-rays which are primarily sensitive to the density of interrogated materials and not the elemental composition. Existing techniques using multiple energy X-rays and/or fast neutrons can achieve limited material composition identification, but these techniques require expensive and/or complicated radiation sources.
Thermal neutron activation analysis (TNA) has been under development for many decades but has had mixed reviews about its efficacy, primarily regarding its sensitivity to small amounts of explosives (1) 
II. FAST NEUTRON RESONANCE TOMOGRAPHY SYSTEM
The system that we are developing ( Figure I ) will be capable of elemental composition identification and 3-dimensional imaging using fast neutron and/or gamma-rays, using simple commercial off-the-shelf (COTS) sources (DT generator and/or gamma-ray radioisotope source). Determination of mass density is made possible by differences in the absorption of neutrons and gamma rays. Most elements also have resonant features in their neutron absorption spectra in the 500 ke V to 10 Me V range allowing for further material composition identification (cross sections shown in Fig. 2 ). COTS radiation sources are used.
2.
Measurements are made over a much larger range of energies simultaneously.
3-D imaging is made possible by multiple viewing
angles.
4.
The detector is symmetric, opening up the possibility of using multiple sources (neutron and/or gamma) interrogating from opposite directions simultaneously.
III. THE TEST SYSTEM
Our initial test system ( 
V. FUTURE DEVELOPMENTS
The results from the test system have helped establish the feasibility of this technique.
Future plans include the development of a scale prototype of a Fast Neutron Resonance Tomography system. The design is likely to follow the geometry and some of the requirements of a PET system. As such, a high resolution, low channel count detector based on organic scintillator pixels is being designed. Several options are being pursued including the PET block detector type design as well as a PMT/Photodiode combination using a PMT for timing and energy and an array of photodiodes for pixel identification. 
